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Practical implications 28
There are immense opportunities for integrating sustainability into the VM process, including 29 encouragement of the reduction, reuse and recycling of construction and demolition waste. 30
However, threats presented by integration include the additional time and costs required for 31 achieving sustainability targets. 32 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 e e r i n g , C o n s t r u c t i o n a n d A r c h i t e c t u r a l M a n a g e m 3 51 Brundtland (1987) defined sustainability as "meeting the needs of the present without 52 compromising the ability of future generations to meet their own needs." Kibert (1994) 53 defined sustainable construction as "creating a healthy built environment using resource-54 efficient, ecologically-based principles." Sustainable construction has generally been 55 described as a process that starts before construction per se (in the planning and design stages) 56 and continues after the construction team has left the site (Hill and Bowen 1997). 57 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   e  e  r  i  n  g  ,  C  o  n  s  t  r  u  c  t  i  o  n  a  n  d  A  r  c  h  i  t  e  c  t  u  r  a  l  M  a  n  a  g  e  m 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   e  e  r  i  n  g  ,  C  o  n  s  t  r  u  c  t  i  o  n  a  n  d  A  r  c  h  i  t  e  c  t  u  r  a  l  M  a  n  a  g  e  m 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 e e r i n g , C o n s t r u c t i o n a n d A r c h i t e c t u r a l M a n a g e m 6 sustainable architectural design, the use of green and recycled materials, greenery provisions, 126 waste management, water conservation, the application of energy-efficient measures, the 127 adoption of renewable energy technologies, indoor environmental control, visual effects, low 128 running costs, user comfort and holistic green construction measures at different project 129 stages (Ho and Au 2010) . At present moment, ten mega infrastructure projects announced in a 130
2007-08 policy address are being carried out in Hong Kong at a total value of HK$49.6 131 billion (USD$6.39 billion), and sustainability issues are being given priority. For example, 132 greening and urban connectivity are being emphasised in the Kai Tak redevelopment project 133 (Architectural Services Department 2011). Although the public sector is encouraged to adopt 134 VM in their projects, there is lack of record for the application of VM in the private sector. 135
136

Application of sustainability in VM 137
Topics of sustainability have been addressed by countless studies (Oke et al, 2015) . 138
Transforming strategic sustainability objectives into specific actions for projects is a 139 complicated process (Aarseth et al., 2016; Marcelino-Sádaba et al., 2015). A balance needs to 140 be created between the environmental, economic and social sustainability dimensions 141 (Martens and Carvalho, 2016; Oke et al, 2015) . These are considered the "three pillars" of 142 sustainable construction. Integrating sustainability at a very early stage of the construction 143 processes and throughout the project life cycle is essential to the decision making process of 144 project development and project success (Carvalho and Rabechini, 2017) . The desire for 145 sustainable development and the new corporate social responsibility ethic adopted by 146 companies are drivers that may also encourage the wider use of VM at the earlier strategic 147 stages (Fewing 2005) . The extent to which each of the three pillars applies to a particular 148 construction project and the decision over where to give priority depend on the value 149 judgments of the client, VM facilitator and participants. Although a trade-off is sometimes 150 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   e  e  r  i  n  g  ,  C  o  n  s  t  r  u  c  t  i  o  n  a  n  d  A  r  c  h  i  t  e  c  t  u  r  a  l  M  a  n  a  g 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   e  e  r  i  n  g  ,  C  o  n  s  t  r  u  c  t  i  o  n  a  n  d  A  r  c  h  i  t  e  c  t  u  r  a  l  M  a  n  a  g  e  m   9 201
Research Methodology 202
Both qualitative and quantitative approaches were adopted, including a questionnaire survey 203 and three semi-structured interviews conducted with a public sector client, a VM participant 204 and a VM facilitator, respectively. The use of qualitative and quantitative approaches together 205 to study a research topic -triangulation -is a powerful to gain insights and results, to assist 206 in making inferences and in drawing conclusions (Fellow and Liu, 2015) . 207
208
Questionnaire survey 209
The questionnaire was developed by comprehensive literature, discussion between the 210 research team and a pilot study with three professionals in early of 2015. The 211 operationalisation of constructs is shown in Table 1 . A cluster sampling approach was used in 212 the questionnaire survey and target survey respondents were selected based on two criteria: 213 they (i) had had working experience of sustainable construction development and VM, and 214
(ii) had attended VM workshop(s) either in the role as a facilitator, participant or client. have been VM participants in VM workshops. 66% of the respondents had participated in one 220 VM workshop, and that one quarter have been involved in more than five VM workshops. 221
Around 19% of the respondents were involved with school and education projects, and 12% 222
were involved with offices, followed by commercial estates, hospital and transportation 223 projects. Some respondents had experienced more than one type of project and therefore 224 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   e  e  r  i  n  g  ,  C  o  n  s  t  r  u  c  t  i  o  n  a  n  d  A  r  c  h  i  t  e  c  t  u  r  a  l  M  a  n  a  g  e  m   10 chose more than one type of project for their answers. Around 97% of the respondents had 225 attended VM workshops, and 90% reported that sustainability had been considered in the VM 226 workshops in which they were involved. However, 60% thought that sustainability was not 227 considered as a separate agenda i.e. singled out for special consideration in its own right in 228 the VM workshops, echoing interviewee responses. 229
230
Insert Table 1 here 231
The questionnaire included two sections (a sample of the questionnaire is attached in 232 Appendix A). Section I collected information related to respondent backgrounds, including 233 their involvement in VM studies, their professions, the roles they played in VM studies and 234 the types of projects they were involved in. Section II solicited respondent perceptions of 235 SWOT as a means of analysing the potential for integrating sustainability into VM. SWOT 236 analysis is a strategic planning tool used to evaluate strengths, weaknesses, opportunities and 237 threats related to a project or a business. It involves specifying the objectives and identifying 238 the internal and external factors that may affect the achievement of those objectives (Arslan 239 and Er 2008). The respondents rated their degrees of agreement against each SWOT analysis 240 factor according to a 5-point Likert scale (1= "Strongly disagree" to 5= "Strongly agree"). An 241 additional option of "Do not know" was provided to allow the respondents to express a lack 242 of understanding of the SWOT analysis factors. 243 244
Semi-structured interviews 245
Previous researchers have also conducted semi-structured interviews; for example Daddow 246 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   e  e  r  i  n  g  ,  C  o  n  s  t  r  u  c  t  i  o  n  a  n  d  A  r  c  h  i  t  e  c  t  u  r  a  l  M  a  n  a  g  e  m   11 contractors, consultants, property/facilities managers, end users, engineers, academics, 250 architects and quantity surveyors) working in senior-level positions. Semi-structured 251 interviews provided an interactive dialogue with a representative of each of these key 252 respondents to tap into their front-line experience using a common questionnaire. 253
254
The three interview participants in this study are key decision makers in VM workshop 255 
Data analysis 271
Data collected by questionnaire survey was analyzed using an SPSS statistical package. shows the results of applying the Chi-square test to questions 8-11, for which the respondents 306 gave rankings. The final right-hand column in Table 3 shows a rejection of the null 307 hypothesis for questions 8 and 9 (but not questions 10 and 11), indicating that there was some 308 degree of consensus among the respondents. Questions 8 and 9 were rejected because values 309 obtained using Chi-square tests were higher than the critical value of Chi-square and 310 questions 10 and 11 were accepted because the critical values were higher than the Chi-311 square values obtained using SPSS. where RII = relative importance index; W = weighting given to each factor by respondents 320 (ranging from 1 to 5); A = highest weight (i.e., 5 in this case); and N = total number of 321 respondents. The RII value had a range of 0 to 1 (0 not inclusive); the higher the RII, the 322 is larger than (α = 0.05), then the two samples are considered to exhibit no difference. H0 was 335 rejected when the significance levels for the SWOT analysis attributes were found to be equal 336 to or smaller than 0.05. Otherwise, HA was accepted for the SWOT analysis attributes. 337 338 Table 5 shows significant differences at the 95% confidence level (α < 0.05) for the SWOT 339 attributes, including statistical differences between 8(d) "The strategic timing of the VM 340 process enables the sustainability agenda to be highlighted at a critical decision making stage" 341 (between the client and VM facilitator and also between the VM facilitator and participants); 342 8(f) "An effective VM process allows sustainability measures to be integrated during the 343 conceptual and early design stages" (between the client and VM participants and between the 344 VM facilitator and participants); 8(g) "During VM studies, solutions are proposed that 345 promote a safe and healthy environment for the occupants (between the VM facilitator and 346 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Table 6 , which depicts only statistically significant different 363 items at the 95% confidence level (p < 0.05) for these attributes 8(d); 8(f); 10(d) and 11(e). 364
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Interview data was transcribed into field notes to prepare for analysis. Coding is the process 371 of segmenting and labeling text to form descriptions and broad themes in the data. The 372 objective of the coding process is to make sense out of text data, divide it into text segments, 373 label the segments with codes, examine codes for overlap and redundancy, and collapse these 374 codes into broad themes. The themes consist of no more than two to four words. In this study, 375 the basic steps of conducting content analysis followed the methodology introduced by 376
Fellows and Liu (2015) . A qualitative content analysis was adopted. In this method, emphasis 377 is on determining the meaning of the data. Data are given coded allocations to categories and 378 groups of respondents from whom the data were obtained, so that a matrix of categorised data 379 against groups is constructed. Statements can be selected from each cell of the matrix to 380 illustrate the contents of each of the cells. As in any allocation mechanism, the categories 381 should be exclusive (i.e., data assigned to one category only) and exhaustive (i.e., categories 382 cover the research topic comprehensively). 383
384
Results and discussions 385
SWOT analysis is a tool commonly used to scan the internal strengths and weaknesses of a 386 product or service industry and highlight opportunities and threats presented by the external 387 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 hierarchy process (AHP) for public housing projects. In this case, the AHP, a multi-criteria 398 decision making method for determining the relative importance of attributes within a group, 399 was used to evaluate the factors identified via SWOT analysis (Saaty 1980 ). However, the 400 SWOT-AHP approach is beyond the scope of this research. Table 4 shows the minimum, maximum and mean scores and relative 417 ranks of various strengths. The RIIs of all of the attributes related to the strengths of 418 integrating sustainability into the VM process were above 0.6. It shows the ranking of 419 attributes from 1 to 5 (i.e., "Strongly disagree," "Disagree," "Neither agree nor disagree," 420 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   e  e  r  i  n  g 
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conditioning system while also improving the indoor air quality and lift ventilation. We 446 looked at the options of installing solar panels on the lifts. The aim of this workshop was to 447 make the pedestrian lifts more energy efficient (reducing energy consumption) and make 448 them comfortable for pedestrians. That whole VM workshop was focused purely on energy 449 reduction itself, so sustainability considerations were clearly a separate agenda in this case 450 but VM workshops or can alternatively be integrated into other value-enhancing objectives." 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Table 4 shows the 488 minimum, maximum and mean scores and relative ranks of the weaknesses. The RIIs of 489 weaknesses of integrating sustainability into the VM process range from 0.548 to 0.674. 490
Attribute 9(c) "The lack of well-trained staff and expertise of the VM participants in relation 491 to sustainable development" was ranked first, a finding echoed by the interviewees' remarks 492 that Hong Kong lacked well-trained staff and that VM participants may be unaware of 493 sustainability issues. Attribute 9(d) "The lack of client supports in achieving sustainable 494 construction during the VM exercise" was ranked second. However, one interviewee asserted 495 24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
that clients were "willing to achieve sustainability objectives. In some instances, it's the users 496 who may not be interested in or willing to achieve sustainability objectives. There are many 497 user groups in the Kai Tak government offices. The designer suggested sensor lighting 498 instead of traditional lighting to save energy, but the user groups objected to the idea. There 499 was an option for a bicycle park instead of a car park. The user groups were not happy with 500 this idea and deleted this sustainability option." The Hong Kong property market also, is not 501 mature in terms of sustainability and lacks awareness and understanding of the basic 502 principles of sustainability (Chen 2013 
506
In Hong Kong, some private sector interests invest in sustainable buildings as part of their 507 corporate social responsibility. According to one of the interviewees, "currently there is social 508 pressure on the private sector that stimulates clients to consider sustainable buildings. 509
Private-sector organizations such as the Hong Kong Jockey Club wants to be seen as good 510 members of society, so they want to establish themselves as socially responsible organisations. 511
In the short run, all of these sustainability considerations cost more. They are not cost-512 reduction measures, and tend to cost more at the initial design and development stages." He 513 further continued, "in the long run, taking account of life-cycle costs, will benefit the 514 24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 suggest that including sustainability into the VM process will highlight the financial and non-542 financial incentives of sustainable development to clients and contractors during VM studies. 543
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Implications 580
This research study has highlighted some important practical implications for clients, 581 contractors and VM practitioners. The study demonstrated that the current practices are 582 generally neglecting integration of sustainability into the VM process due to cost and time 583
constraints. There are ample strengths and opportunities recommended by this study for 584 integrating sustainability into the VM process which are beneficial for the clients and 585 contractors for achieving value for money and meeting sustainability targets. 586 587
Limitations and future studies 588
The major limitation of this study is that the completed survey and interviewees were held in 589 only the one location, i.e., Hong Kong. The results may not able be generalisable to other 590 well-developed countries but only to other locations with similar sustainability and VM 591 practicing environments. Therefore, further research should be conducted at other locations 592 and compared with the findings of this SWOT analysis. Moreover, in future research a hybrid 593 SWOT-AHP decision-making method could be applied to a larger sample to make pair-wise 594 comparison between the identified SWOT attributes. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
Conclusions 597
This research study is presented as a contribution to understanding the factors affecting the 598 integration of sustainability into the VM process. The study has identified areas of strengths, 599 which support the notion of integrating sustainability into the VM process, and weaknesses, 600 which could be converted into opportunities and threats to be avoided. The results indicate 601 that the strongest factors (strengths and opportunities) relate to the potential for VM exercises 602 to provide for multidisciplinary professionals and stakeholders involvement, and a focus on 603 issues relating to society and a sustainable built environment at the conceptual and design 604 stages of a project to encourage the reduction, reuse and recycling of construction and 605 demolition waste. However, it is recognised that the client needs to strike a balance between 606 economic, social and environmental objectives. The strongest factors (weaknesses and threats) 607 hindering the potential for sustainability integration into the VM process are the lack of well-608 trained staff and low levels of VM participant expertise in relation to sustainable 609 development and the additional time and resources required to achieve sustainability targets. 610
The perception of extra time and cost was seen as the main obstacle to the implementation of 611 sustainability initiatives. All interviewees observed that sustainability has recently been 612 considered an important issue for both public and private sector projects in Hong Kong, but 613 especially the former. All interviewees agreed that design teams should incorporate 614 sustainability objectives early in the project design and development stages, and that design 615 solutions should not conflict with sustainability and environmental objectives. Both public 616 and private sector clients understand the concept of sustainability and are willing to 617 implement them through the VM process. Along with other value drivers, sustainability 618
should be given priority and should be integrated in the early stages of the VM process for 619 successful project delivery. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   e  e  r  i  n  g  ,  C  o  n  s  t  r  u  c  t  i  o  n  a  n  d  A  r  c  h  i  t  e  c  t  u  r  a  l  M  a  n  a  g  e  m 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Please rate the following statements based on a scale from 0 -5, where "0" represents "Do not know", "1" "Strongly disagree", "3" "Neither agree nor disagree "and "5" represents "Strongly agree".
II. SWOT Analysis of Sustainability integration into Value Management
Department of Building and Real Estate, The Hong Kong Polytechnic University Project entitled " SWOT analysis of integrating sustainability into the value management process for construction projects" 8. Please rate the following statements regarding the relative frequency of the following strengths of Sustainability integrating into VM 0 1 2 3 4 5 a) VM workshops recommend solutions for energy and resource efficient buildings b) VM workshops provide diverse knowledge sources for sustainable development c) VM provides opportunities for multi-disciplinary professionals and stakeholders' involvement to focus on issues relating to society and environment d) Strategic timing of VM process enables sustainability agenda to be highlighted at a critical decision making stage e) VM promotes sustainable design for a project f) Effective VM process allows integration of sustainability measures during 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 a) Inclusion of sustainability issues early in the VM practices b) Introduce sustainability guidance for VM practitioners c) Promote client's interest on sustainability as a primary value driver d) Prove VM capability as a mechanism to deliver better sustainable value e) Legal enforcement on environmental protection and implementation of sustainable practices f) Encourage reduction, reuse and recycling of construction and demolition waste g) Encourage to apply environmentally friendly technologies on site h) Provide in-house training on environmental management i) Establish waste management plan during VM exercise j) Inclusion of environmental scoring in tender process k) Highlight financial and non-financial incentives of sustainable development for clients and contractors during VM studies l) Others, pls. specify:_____________________________________ the conceptual and early design stage g) During VM studies, solutions are proposed which promote safe and healthy environment for occupants h) Consider long-term criteria in proposals i.e. adaptability for future changes, whole-life costs, select renewable resources etc. during VM exercises i) Encourage strong participation of stakeholders for proposing sustainable solutions at a very early stage j) Recommend optimum utilisation of natural resources k) Others, pls. specify:_____________________________________ 9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 (Fewing 2005) The strategic timing of the VM process enables the sustainability agenda to be highlighted at a critical decision-making stage (Ramly et al. 2015) The VM workshops provide diverse knowledge sources for sustainable development (Shen and Yu 2012) The VM workshops recommend solutions for energy-and resource-efficient buildings (Tahir et al. 2016 ) Long-term proposal criteria, such as adaptability for future changes, whole-life costs and select renewable resources, are considered during VM exercises 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
